PlayGROUND: How ground surface materials influence children’s activities in public playgrounds by Seaver, Elizabeth
University of Colorado, Boulder
CU Scholar
Undergraduate Honors Theses Honors Program
Spring 2015
PlayGROUND: How ground surface materials
influence children’s activities in public playgrounds
Elizabeth Seaver
Elizabeth.Seaver@Colorado.EDU
Follow this and additional works at: http://scholar.colorado.edu/honr_theses
Part of the Environmental Design Commons, and the Landscape Architecture Commons
This Thesis is brought to you for free and open access by Honors Program at CU Scholar. It has been accepted for inclusion in Undergraduate Honors
Theses by an authorized administrator of CU Scholar. For more information, please contact cuscholaradmin@colorado.edu.
Recommended Citation
Seaver, Elizabeth, "PlayGROUND: How ground surface materials influence children’s activities in public playgrounds" (2015).
Undergraduate Honors Theses. Paper 854.
P L A Y G R O U N D
Elizabeth Anne Seaver
Program of Environmental Design
University of Colorado at Boulder
With assistance from:
Tim McGinty, MArch, Program in Environmental Design (Primary Advisor)
Georgia Lindsay, Ph.D., Program in Environmental Design
Robert Mazzeo, Ph.D., Department of Integrative Physiology
Jade Polizzi, MArch, Program in Environmental Design
Defense Date:
April 2nd, 2015
How ground surface materials influence children’s activities in public playgrounds
ABSTRACT
The rise in childhood obesity levels over the last few decades has brought increased attention 
to public playgrounds as an opportunity to promote healthy physical activity in children.  The 
design of public playgrounds is now viewed as a factor that significantly influences children’s 
levels of activity that take place in that location.  One crucial aspect of playground design is 
the use of different ground surface materials and how they promote either active or sedentary 
behavior.  This investigation aimed to understand how ground surfaces influence physical ac-
tivity levels in children and to determine what types of ground materials are the most affective 
at encouraging physical play.  Through observation and behavior mapping, this study revealed 
that children are most physically active on synthetic rubber surfaces and the least physically 
active on loose fill surfaces.  Supporting materials, or those that do not appear in the immedi-
ate playground area but still support child’s play in the surrounding park setting, such as con-
crete, grass, and compact dirt, yielded similarly moderate physical activity levels.
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PLAYGROUND
With increasingly high rates of childhood obesity prevalent in the United States in the last 
few decades, there has been a dramatic shift in attention towards the health behaviors of chil-
dren and the environments that contribute to these behaviors (Sallis et al. 2006).  To combat 
the issue, policy recommendations at multiple levels have been introduced that call for in-
creased public access to fitness facilities such as recreation centers, sport infrastructure, hik-
ing trails, and playgrounds as a way to encourage self-guided physical activity.  Free play is a 
significant fraction of the 60 minutes of physical activity children should procure in a day ac-
cording to the World Health Organization’s Global Recommendations on Physical Activity for 
Health (World Health Organization 2010).  Public playgrounds offer a unique environment for 
children to engage in free play.  Ideally, public playgrounds are designed specifically to ac-
commodate children’s size and capability in a way that most elements of the built world are not, 
making it easier for them to engage physically with their environment.  Access to public play-
grounds, by proximity, has a distinct correlation to children’s health (Potwarka et al. 2008). 
If the presence of public playgrounds in general is connected to higher levels of physical 
activity and increased health, it follows that the design of a playground setting can influence 
the levels of activity and physical play that take place within it.  In congruence with the theory 
of affordances, all physical objects and designed elements have certain functional identities 
that influence their use (Greeno 1994).  This study seeks to understand the nuances of a single 
designed element in playgrounds, ground surface materiality, and how different surfaces pro-
mote different levels of physical activity. 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Children at Play
Children thrive with access to unpredictable play, with “self-determined challenges that 
promote self-management and well-being” (Niehues et al. 2013).  Free play is one of the first 
and most fundamental tools a child has to begin exploring the world around her.  Children ac-
cess different levels of cognitive, social, and physical development through free play that they 
might not otherwise achieve in structured recreation (Murray & Ramstetter 2013).  Through so-
cial play, children begin interacting with each other and learning how to form social connec-
tions and collaborate with others.  Cognitive play involves children using or expanding upon 
their skills and knowledge of the world.  Physical play consists of any play with a moderate to 
vigorous physical component.  It includes elements of exercise, such as running, jumping, 
climbing, and other activities that engage the body through through locomotor movement in 
addition to rough-and tumble play (Pellegrini & Smith 1998).  Keeping in mind that most play 
activities do not fall exclusively into any one of those three categories, this study focuses on the 
physical aspect of play.  Physical play offers the benefits of both energy expenditure and the 
development of both fine and gross motor skills.  With increased control of their bodies, chil-
dren are more likely to maintain active habits (Moore et al. 2003).  
Childhood Obesity and Physical Activity
Childhood obesity has become an important issue in child health in the United States over 
the last few decades.  As of 2012, 17% of American youth were classified as obese, a 50%  
increase over the last 30 years (Ogden et al. 2014).  Lack of physical activity and unhealthy 
diet habits are critical factors of increased adiposity, or fat content.  Human behavior is influ-
enced by both genetics and the physical and social environments, resulting in the physiologi-
cal processes that determine a person’s level of obesity (Fig. 1) (Baranowski et al. 2000).  From 
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a developmental standpoint, increased physical activity during early childhood has been 
linked to a substantial decrease in body fat 
even up to early adolescent years.  Intro-
ducing physical activity habits at a 
younger age also increases the likelihood 
of maintaining those habits throughout 
adolescence (Moore et al. 2003). 
The World Health Organization’s Geneva conference on Global Recommendations on Phys-
ical Activity for Health concluded that children between the ages of 5 and 17 should achieve a 
minimum of 60 minutes of physical activity a day, with intensity ranging from moderate to vigor-
ous (World Health Organization 2010).  A large part of the recommended standard for physical 
activity should also emanate from free play time in addition to structured games and sports, 
planned exercise, and physical education (Sothern 2004). Typically, these types of activities 
occur in school, family, and community contexts. Only about 25% of children in this age group 
in the United States meet this standard for physical activity (Dentro et al. 2014).  
Access to Playgrounds and Physical Activity
The push towards obesity prevention has sparked several studies on social models aimed 
at promoting changes in behavior to increase health.  Typically, these multi-disciplinary models 
provide guidelines for the ways in which individuals, physical environments, social environ-
ments, and political policies can be influenced to increase levels of physical activity on a broad 
scale.  Increased public access to parks and playgrounds is generally agreed upon to be an 
important factor of facilitating health behaviors in children (Sallis et al. 2006, Potwarka et al. 
2008).  In 1997, the Center for Disease Control and Prevention released a set of guidelines for 
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Fig. 1  Factors influencing obesity (Baranowski et al., 2000)
how school and community programs can increase adolescent physical behavior.  In it, they 
called for increased access and availability of public fitness facilities such as trails, swimming 
pools, open recreation spaces, parks, and playgrounds (Baranowski et al. 1997).  There have 
also been investigations on the direct correlation between accessibility of parks and levels of 
physical activity in the surrounding community.  Adolescent response data from the 2003 Cali-
fornia Health Interview Survey revealed a positive association with park access and regular 
physical activity and a negative association with inactivity (Babey et al. 2008).  Proximity to 
public parks and playgrounds has also been associated with higher levels of physical activity 
and health.  One study performed door-to-door surveys in Ontario, Canada to gather informa-
tion on children’s BMIs, which they then correlated with the distance between the children’s 
homes and the nearest municipal parks.  Children who lived within one kilometer, or .62 miles, 
of a park within a playground were found to be 20% more likely to have a healthy BMI than 
children who did not live near parks with playgrounds (Potwarka et al. 2008). 
Availability of Ground Surfaces and Increased Use
Different designed elements of a playground setting can influence the level of use that 
takes place there. Ground materials are one such designed feature, and the availability of cer-
tain ground surfaces in a playground can affect how children perceive and use them.  The 
Journal of Physical Activity and Health published three studies performed by the same primary 
investigators between 2008 and 2011 to see what neighborhood playground design character-
istics encouraged the most use by children.  All three studies indicated an increase in chil-
dren’s use of playgrounds when both seating and playground equipment were available in 
proximity to each other, and when there were soft ground play areas that increase children’s 
confidence during play (Nasar & Holloman 2013).  The study did not clarify which soft surfaces 
were the most effective at encouraging use.   
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Carolina.  The study showed that looped pathways, whether single or doubled, yielded higher 
physical activity levels than a large single-surfaced open space.  Genesis’ pathways were cre-
ated by adding grass patches to an existing dirt field to transform the dirt into a double-looped 
path, a change which yielded triple the number of playing surfaces available (including the 
wood bridge on the pathway which presented a new opportunity for elevation change in the 
play journey) and almost double the levels observed of physical play before the renovation, 
validating both the creation of multiple ground surfaces and the benefits of a loop path system 
(Cosco et al. 2014) 
Overall, these studies indicate that the availability of multiple ground surfaces in a play-
ground area can be a factor of increased use.  What they fail to clarify, however, is how in-
creased use relates to increased physical activity.   
Ground Materials as Activity Zones
Rather than identifying how different materials can influence physical activity levels, many 
studies analyze the physical activities that take place in different zones.  These zones included 
ground surfaces as identifying elements, but also encompassed other designed features such 
as trees or play equipment.  A study for the journal Children’s Geographies highlighted the im-
portance of natural surface areas in schoolyard play zones.  The investigation took place in two 
different school settings, one in Canada and one in Australia, and was intended to see which 
“target areas” in each school setting yielded the highest levels of vigorous activity, moderate 
activity, and sedentary activity. These target areas included large open green areas, designed 
green areas with trees, areas of manufactured play equipment, paved sporting courts, paved 
thoroughfares (pathways), paved courtyards, and dirt recreational spaces. Observational data 
showed that vigorous activity was more common in the manufactured equipment play areas 
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and moderate activity was more prevalent in the open green areas. Girls were reportedly most 
sedentary in the paved courtyard areas, while boys were most sedentary on both the designed 
green areas with trees and the paved sporting areas. The green areas were shown to appeal to 
the widest range of activity levels and student interests (Dyment et al. 2009).   
The Learning Landscapes program of Denver, Colorado designs and builds school play-
grounds that aim to stimulate children’s intellectual, social, and physical development.  Fea-
tures of their playgrounds include large shade structures, student artwork integrated into 
playscapes, and colorful ground markings to guide play.  A study in the American Journal of 
Public Health tested the viability of the Learning Landscape playgrounds as a way of increas-
ing children’s activity in the school yard.  The investigators analyzed the physical activity levels 
of children on four different surface material categories:  
“(1) hard surface structured (basketball and tetherball asphalt areas), (2) hard 
surface unstructured (unprogrammed creative play or educational marking ar-
eas, sitting or social gathering areas, and overhead structure or shade areas), 
(3) soft surface structured (play equipment requiring fall zones and play fields 
with grass [Learning Landscapes schools] or without grass [control schools]), 
and (4) soft surface unstructured (planted areas with or without sitting areas and 
trails, cultivated or habitat garden areas, and grassed or planted unpro-
grammed areas)” (Brink et al. 2010).   
The study reported that the renovated hard surface structured areas did not yield significantly 
higher physical activity levels, but the new soft surface structured areas, which included both 
grass and softer fall zone materials, saw increased activity rates in both boys and girls.  Boys’ 
activity levels significantly increased on the renovated hard unstructured surfaces.  The soft 
unstructured surfaces were new additions with no comparison to control schools because they 
did not exist.  Although this study identified how different ground surfaces provide opportuni-
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ties for increased physical activity, the investigators did not address the relative differences be-
tween amount of physical activity and the type of surface activity area in their study.  They rec-
ommended more research on children’s individual playground movement patterns and their 
relationship to physical activity (Brink et al. 2010). 
Affordance Theory and Behavior Settings
American psychologist James J. Gibson introduced his theory of affordances in 1977.  Es-
sentially, the theory refers to agent-situation interactions, where an object or an environment 
has certain functional identities.  A cup affords drinking, in the same way that a tree affords 
climbing. The theory is dependent on the individual who perceives the object or environment 
and perceives its possible functional properties (Green 1994).  These perceptions can be in-
fluenced by physical characteristics such as height and ability, cultural associations, past ex-
perience, and general perception skills.  Behavior settings, or physical spaces where behavior 
can be influenced or encouraged by the physical environment, are made up of affordances.    
A study for the journal Environmental Behavior analyzed the concept of behavior settings 
through the lens of affordance theory, working under the hypothesis that “the juxtaposition of 
affordances, as measured by the adjacency of multiple behavior settings…[has] a synergistic 
effect on the physical activity of children” (Smith et al. 2014).  The study collected data through 
direct observation and behavior mapping in outdoor learning environments (OLEs) in 30 child-
care centers.  OLEs are playgrounds designed to aid holistic development in young children 
through the inclusion of play elements, or behavior settings, not generally found in typical 
playgrounds, such as gardens, water features, outdoor instruments, and theatrical stages.  By 
recording and coding both activities and playground setting attributes in each OLE on pre-
made base maps.  The investigators ultimately concluded that the availability of multiple be-
havior settings increases physical activity levels in children.  The centrality and adjacency of 
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different behavior settings in an outdoor learning environment were important factors in the lev-
els of physical activity observed  (Smith et al. 2014).  Any physical design element, including 
ground material, has inherent affordances that can influence the levels of physical activity that 
can occur.  
Parental Preference
Affordance theory can explain parental preference for the different playgrounds they could 
take their children to as well.  For example, a parent may see the potential of one playground to 
afford more opportunities for hiding and therefore would prefer a playground with improved vis-
ibility.  Preference can often outweigh proximity, causing parents to travel further distances to 
let their children use spaces that facilitate desired activities (Potwarka et al. 2008).  The per-
ception of cleanliness is often a huge factor in parental preference of playgrounds.  Loose fill 
materials such as sand and gravel are often perceived as unclean and capable of hiding 
harmful debris such as broken glass (Tucker et al. 2006).  Interviews from playground studies 
conducted for the Journal of Physical Activity and Health revealed that parents chose play-
grounds for their children that they perceived as “safer.”  One of the main factors parents iden-
tified as an important safety characteristic was the quality or upkeep of the ground material 
underneath play equipment (Nasar & Holloman 2013).  A study in Preventative Magazine con-
cluded through questionnaires that “In addition to socio-cultural factors, parents' perceptions 
and objectively measured environmental factors were significantly associated with the time 
spent vigorously playing outdoors” (Bringolf-Isler et al. 2010). 
Ground Materials for Play Apparatus Areas
Parks and playgrounds generally consist of multiple play infrastructure areas including 
courts, fields, and varied play apparatuses such as climbing equipment and swings.  There 
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are two ground material types approved by the ADA to be used in play equipment areas: loose 
fill and synthetic materials (Marshall 2011).  Loose fill materials such as sand, pea gravel, wood 
chips, and shredded rubber are relatively cheap to install but often require a degree of regular 
upkeep and turnover.  Synthetic materials, such as rubber mats and tiles, pour-in-place rubber, 
and artificial grass with rubber infill, are considered fully accessible, but are more expensive to 
install.  And, while they do not require regular maintenance, they can be damaged in intense 
weather conditions and wear down over time.  Different materials have different force of impact 
values which influence their usability in new playgrounds as determined by the U.S. Depart-
ment of Justice 2010 ADA Standards.  Sand, for instance, is only permitted in play areas where 
the potential fall height from equipment is under five feet.  Wood chips and shredded rubber 
are the only loose fill materials that can be used in areas where the fall height reaches up to ten 
feet.  Both synthetic rubber and grass surfaces can be used in playgrounds with potential fall 
heights of up to twelve feet depending on density and quality of the materials (Marshall 2011).  
Site drainage conditions also play a factor in how suitable a given material may be.  Many 
loose fill playgrounds that were built prior to the passing of these standards have since added 
patches of synthetic rubber around existing play equipment to increase  accessibility and safe-
ty ratings. 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STUDY DESIGN
In order to explore how ground surfaces affect children’s physical activity levels in play-
grounds, I decided to investigate patterns of children’s activities on different surfaces.  The first 
step in my research process was to quantify different playground activities by assigning each 
with a value relating to degree of physical intensity or duress.  I then identified four play-
grounds to serve as my study sites.  For each site, I created a map identifying ground materials 
within the entire park.  I then created base maps for each site that called out the roughly 500 
square foot focus areas centered around the playgrounds.  During my observation periods, I 
took printed copies of the base maps to notate by hand the behaviors I witnessed.  I visited 
each of the sites on an alternating schedule mapping out the activities of individual children.  
Quantifying the data allowed me a better way to access my results for trends that communicate 
how children’s physical activity levels are influenced by different ground surfaces. 
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Quantify common playground activities
Identify four study sites in Boulder, CO
Perform snapshot observation and
behavior mapping of each site
Access the data for trends
Fig. 3  Diagram portraying study design (created by author)
Quantifying Playground Activities
Studies that involve monitoring the physical activity levels of children in playground settings 
typically turn toward direct observation as primary research method.  The POD program’s 
Genesis School redesign project was assessed for changes in physical activity levels using 
observation and behavior mapping based on the Preschool Outdoor Environment Measure-
ment Scale (POEMS).  For each child during each observation interval, observers recorded 
location, gender, physical activity level, social interactions, and teacher interactions (Cosco et 
al. 2014).  One of the most utilized assessment methodologies is the System for Observing 
Play and Leisure Activity in Youth, or SOPLAY.  SOPLAY utilizes “snapshot” observational scan-
ning and recording of children’s behavior by counting the number of children who were either 
sedentary, walking, or very active (Willenberg et al. 2009, Brink et al. 2010,  Dyment et al. 
2009). 
SOPLAY Method of Observation
The SOPLAY methodology mostly utilizes momentary time sampling techniques in be-
fore-school, lunch-time, and after-school observation intervals in target areas.  Investigators 
conduct periodic and systematic scans across a site to gather information on children’s ac-
tivity, categorizing each child’s behavior as either very active, walking or moderately active, 
or sedentary (McKenzie 2002).  SOPLAY is designed to provide objective data that in-
cludes both the number of children utilizing a site and their physical activity levels.  Male 
and female children are scanned separately but the same contextual data is used for both.  
This contextual data includes weather, accessibility, usability, provided equipment, authority 
supervision levels, and whether activities are structured or free (McKenzie et al 2000).  SO-
PLAY utilizes code notations for quickly recording observational data.  For example, each 
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child is recorded as either S, W, or V, indicating respectively whether they were sedentary, 
walking, or very active during a particular scan.  Different activities are also recorded either 
by name or by activity code (eg. sitting, walking, or standing = 0; basketball = 3; gymnas-
tics = 6). The following codes are associated with the levels of accessibility within a target 
area and are included in the initial contextual observation:
“A = Area is accessible (e.g., not locked or rented to others)  
U = Area is usable for physical activity (e.g., is not excessively wet or windy).  
S = Area is supervised by designated school or adjunct (e.g., YMCA) personnel 
(e.g., teachers, playground supervisors, volunteers). The supervisor must be in 
or adjacent to that specific area (i.e., available to direct students and respond to 
emergencies), but does not have to be instructing, officiating, or organizing ac-
tivities.  
O = Organized physical activity (i.e., scheduled, with leadership by school or 
agency personnel apparent) is occurring in the area (e.g., intramurals, inter-
scholastic practices, fitness stations).  
E = Equipment provided by the school or other agency is present (e.g., balls, jump 
ropes). Do not code 'YES' if the only equipment is permanent (e.g., basketball 
hoops) or is owned by students themselves”  (McKenzie 2002). 
Data can be scored depending on whatever unit of analysis the investigator chooses to 
compare: schools, genders, different areas, etc. 
Rate of Perceived Exertion
In contrast, the American College on Sports Medicine defines rate of perceived exer-
tion, RPE, as a physiological scale of physical strain or effort, particularly during exercise 
(Utter et al. 2014).  Perceived exertion is measured on the Borg scale which ranges from 6 
to 20.  At level six, the participant experiences no exertion at all and is likely sitting or rest-
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ing.  At level 20, maximum exertion could include vigorous physical activities where the 
body is under maximum duress (Fig. 2).  RPE measures a perception of intensity, making it 
ideal for situations where it is not feasible or possible to perform heart-rate measurements.  
Although subjective and relative to bodily abilities, it can be a useful tool for monitoring in-
dividual magnitude of physical effort (Utter et al. 2014). 
Combined Scale
The method for coding physical activity was derived from both the SOPLAY methodolo-
gy and the Borg scale as a measurement of perceived exertion.  The main distillation from 
the SOPLAY methodology that applies to this study is categorizing the activity levels of 
children occurring in different target areas into one of the three categories: sedentary, walk-
ing, or very active.  SOPLAY is geared more toward the behavior of children, but with only 
three rankings, it made it difficult to assign quantifiable scores to different play activities by 
itself.  This methodology is also geared more toward direct observation in controlled school 
environments.  The RPE scale offers both a larger range of categorizing activities and a 
numerical value which will be useful for calculating and comparing physical activity levels.  
This scale, however, is intended more for monitoring physical activity in adults whereas 
SOPLAY is specifically geared towards children.  By applying the SOPLAY behavior cate-
gories to the Borg scale, I was able to better understand how children’s behaviors fall on 
Seaver  17
Fig. 4  Borg scale for measuring rate of perceived exertion  (created by author)
the scale.    I used this combined scale to provide a guide for myself when assigning val-
ues to the activities I observed in my observations.  
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Fig. 5  Combination of Borg scale of RPEs and SOPLAY activity rankings   (created by author)

Study Sites
Four different playgrounds served as the settings for this study: Foothills Community Park, 
North Boulder Park, Scott Carpenter Park, and East Boulder Community Park.  The parks were 
chosen on the basis that they were relatively comparable to each other in terms of of size of the 
actual playground area.  All four playgrounds complied with the A (Accessible) and U (Use-
able) codes defined by SOPLAY during each observation period.  The Boulder Parks and 
Recreation Department categorizes two of these playgrounds, North Boulder Park and Scott 
Carpenter Park, by their overall acreage as neighborhood parks.  Foothills Community Park 
and East Boulder Community Park are categorized as community parks (Eppley Institute 
2012).  Both types of parks were included to see if the results of this study differ in parks of in-
tended for larger occupancy rates.  Pocket parks were deemed too small to be considered as 
study sites and the only two city parks in Boulder are not at all comparable to each other in 
size.  The distinction between neighborhood and community parks is mostly in size, but com-
munity parks also tend to offer infrastructure for more types of activities such as hockey, tennis, 
fishing, etc.  According to the Boulder Parks and Recreation Department, “neighborhood parks 
often are considered the most fundamental park type in a city's park system because they pro-
vide focal points for neighborhood identities, gathering places for friends and family, opportuni-
ties for informal play, and natural settings” (Eppley Institute 2012).  The same assessment de-
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Fig. 7  Table defining types of parks in the City of Boulder  (Eppley Institute, 2012)
fined community parks as a space for a wider geographical area of a city than just the sur-
rounding neighborhood to partake in recreational activities.  
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Fig. 8  Map of Boulder identifying the locations of 
the four study sites  (created by author)
1	 Foothills Community Park         800 Cherry Ave. Boulder, CO 80304 
At 46 developed acres, Foothills Community Park is the second largest of my study sites.  It 
is surrounded by open hills to one side and residential and school zones to the other, making it 
a both a popular and easily accessible location.  Its proximity to the Shining Mountain Waldorf 
School is so close it is difficult to identify a definitive boundary line between them.  Featuring 
seven picnic shelters, an off-leash dog area, a community garden, and sport infrastructure 
such as plastic hockey rink, a basketball half-court, hiking trailheads, and soccer fields, this 
park has a variety of different intended uses.  There are three distinct playgrounds within the 
park, but only the largest, northernmost playground was a focus area for this study.  The play-
ground apparatuses are all fairly modern and appear well maintained (Boulder Parks and 
Recreation Department 2015). 
2	 North Boulder Park          800 Dellwood Ave. Boulder, CO 80304 
North Boulder Park is a 12.71 acre neighborhood park surrounded entirely by single family 
homes.  As a popular park in Boulder, many visitors using the site do not live in the surrounding 
neighborhood, but commute to the park via car other modes of transportation.  The park fea-
tures a large picnic shelter, a large flat open field area, an outdoor fitness equipment area, two 
baseball fields, and a basketball half court.  The playground area has undergone renovation in 
recent years, partly due to the 2013 flood.  A rubber fall zone patches was added around one 
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Fig. 9  Photos of Foothills Community Park  (taken by author)
of the play structures to increase accessibility.  The playground apparatuses are all attractive 
and well maintained.  North Boulder Park underwent sewer line replacement during my investi-
gation, but the construction did not interfere with my observations or the usability of the park in 
any way (Boulder Parks and Recreation Department 2015). 
3	 Scott Carpenter Park         30th St & Arapahoe Ave. Boulder, CO 80303 
Although classified as a neighborhood park at 16.89 acres, Scott Carpenter Park is sur-
rounded mostly by commercial areas.  Also unlike a typical neighborhood park, Scott Carpen-
ter features a community pool, a regional baseball field, and a skatepark.  The Boulder Creek 
and accompanying trail pass through the southern edge of the park.  Recognizable primarily 
by the large rocket ship play structure, the park was built to honor its namesake, astronaut 
Scott Carpenter, in 1962.  Some of the  playground apparatuses were replaced in 1999 and all 
are still in good condition (Boulder Parks and Recreation Department 2015). 
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Fig. 10  Photos of North Boulder Park  (taken by author)
Fig. 11  Photos of Scott Carpenter Park  (taken by author)
4	 East Boulder Community Park         500 Sioux Dr. Boulder, CO 80303 
East Boulder Community Park is easily has the largest developed area of the four study 
sites at 53.37 acres.  Surrounded mostly open space and but also bordering a residential area, 
the park is slightly hidden but is in a highly picturesque area of the Boulder Valley.  Like 
Foothills Community Park, the features of the park are intended to attract a larger range of use.  
The park features two ponds, two picnic shelters, an off-leash dog area, a demonstration gar-
den, and sport infrastructure such as sand volleyball courts, basketball full courts, handball 
and squash courts, and tennis courts.  The East Boulder Community Center is also a prominent 
figure on the site.  The playground area of the park has a large array of play apparatuses of 
different sizes but all are in fairly good condition.   
Figure 13 portrays a comparison between the focus areas of the four study sites, as well as 
the ground materials present in each area and other site data. 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Fig. 12  Photos of East Boulder Community Park  (taken by author)





Observing and Recording Activities
I conducted a total of twelve direct observation sessions, three for each of the four study 
playgrounds, where I visited the parks with pre-made base maps that identified the different 
ground surface materials (Appendix A).  I walked around each park with six copies of its re-
spective base map on a clipboard, noting by hand the activities that I saw.  Each base map 
sheet represented a snapshot look at a ten minute interval, with six sheets portraying six snap-
shots of an hour long period.  Observations were carried out on a rotating schedule on Fridays, 
Saturdays, and Sundays from noon to 1 pm.  Although the observations mainly took place in 
the months of January and February in Boulder, Colorado, I was fortunate that there were an 
unusually warm couple of weeks where I was able to perform these observations with a suffi-
cient amount of children present at each playground.  The average temperature during these 
observation periods was about 64 degrees Fahrenheit.   
For each child present, I noted activity during each ten minute interval as well as age and 
gender.  This allowed me to track individual children’s physical activity levels throughout their 
playground visit.  Because this investigation took place in public settings and not a controlled 
school yard, ages varied more so than they did in studies on school playgrounds and I did not 
have direct contact with either parents or children to ask for demographic information. As such, 
only estimated age and gender were recorded to see if activity levels on the same surfaces 
vary across different groups.  Also, because sample sizes were determined by the number of 
children present and different playgrounds attracted different numbers of users, they ended up 
being different for each study playground. 
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FINDINGS
After all observation periods were completed, I compiled the notations into data charts that 
included the assigned RPE values for each observed activity (Appendix B).  The charts allow 
for a more succinct look at the samplings of children observed at each study playground and 
how each individual child’s activity levels changed throughout their visit.  My sampling sizes 
(with estimated ages) included 12 boys age from ages 1-3, 30 boys ages 4-6, 15 boys ages 7-
9, and 1 boy age 10-12 for a total of 58 boys.  I observed 10 girls from ages 1-3, 23 girls age 4-
6, 20 girls ages 7-9, and 1 girl age 10-12 for a total of 54 girls.  The data was then distilled to 
address the following research questions. 
Question One:  Are children more active on loose fill or solid rubber surfaces underneath 
play apparatuses?
The ADA specifies only two allowable surface types to appear in fall zones areas, loose fill 
and synthetic rubber.  As such, it is necessary to compare the data for these two material types 
separately from the other surface materials in the surrounding park area.  
Question Two:  Which surfaces encourage the highest levels of physical activity?
Children often play in more than just the playground area when they visit parks, making it 
necessary to understand which of these park materials encourage the most physical activity.
Question Three:  Are children more active when there are more ground materials      
available to them in the playground area?
I also wanted to see if children would be observed as more active overall on playgrounds 
that offered a larger variety of surfaces to play on, and thus a larger range of activities which 
could occur. 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Question One:  Are children more active on loose fill or solid rubber surfaces underneath 
play apparatuses?.
Table 1 exhibits the average RPEs of children in different gender and age groups on both 
solid rubber and loose fill surfaces.  RPEs were unanimously higher on solid rubber.  Girls age 
10 to 12 did not play in loose fill surfaces at all, but participated in high activity levels on solid 
rubber.  The overall average RPE on solid rubber was 12.4% higher than on loose fill surfaces.  
Table 2 indicates that children across all age groups are also engaged in activities on rubber 
surfaces for longer periods of time, on average about 23% longer.   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Boys 1-3 15.3
Boys 4-6 16.6
Boys 7-9 17.0
Boys 10-12
Girls 1-3 15.5
Girls 4-6 17.3
Girls 7-9 15.3
Girls 10-12 16.0
Average 16.4
Average RPE on Solid Rubber
Boys 1-3 12.6
Boys 4-6 11.8
Boys 7-9 16.0
Boys 10-12
Girls 1-3 11.8
Girls 4-6 12.5
Girls 7-9 14.2
Girls 10-12
Average 12.8
Average RPE on Loose Fill
Table 1  Average RPE values observed on both solid rubber and loose fill surfaces in the playground area 
Boys 1-3 28
Boys 4-6 30
Boys 7-9 53
Boys 10-12
Girls 1-3 31
Girls 4-6 29
Girls 7-9 37
Girls 10-12 40
Average 32
Average Time on Solid Rubber (minutes)
Boys 1-3 25
Boys 4-6 18
Boys 7-9 30
Boys 10-12
Girls 1-3 18
Girls 4-6 22
Girls 7-9 18
Girls 10-12
Average 20
Average Time on Loose Solid (minutes)
Table 2  Length of time spent on rubber and loose fill surfaces across age and gender groups
Question Two:  Which surfaces encourage the highest levels of physical activity?
Table 3 indicates that all four ground materials supported activities that fell on the higher 
end of the Borg scale for Rate of Perceived Exertion.  While the total averages may indicate 
that painted courts and compact dirt areas yielded the most active physical behaviors, they 
were significantly underutilized by a majority of children, especially younger age groups, and 
supported only a small range of activities.  Concrete and grass were the most utilized for phys-
ical play.  However, with benches, shelters, picnic tables, and a natural tendency for people to 
relax in the grass, they also supported sitting, the activity with the lowest RPE.   
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Concrete Grass Painted Court Compact Dirt
Boys 1-3 13.3 6.0
Boys 4-6 14.6 14.5 20
Boys 7-9 17.1 20 18 19.1
Boys 10-12 14.3
Girls 1-3 6.0 13.3
Girls 4-6 15.9 16.5 19.5
Girls 7-9 15.7 16.9 20
Girls 10-12
Average 15.4 16.4 19.1 19.3
Table 3  Average RPE values observed for each age and gender group on different surface materials
Question Three:  Are children more active when there are more ground materials      
available to them in the playground area?
Table 4 shows that there is no relationship between number of available surfaces and in-
creased physical activity.  Even with only three ground materials, Foothills Park appealed to 
even the older age groups, boys and girls age 10 to 12 which did not appear at any of the oth-
er playgrounds.  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Foothills North Boulder Scott Carpenter East Boulder
Number of 
Surfaces in Focus 
Area
3 6 4 5
Boys 1-3 13.7 13.8 10.2 13.0
Boys 4-6 15.8 14.5 16.2 13.3
Boys 7-9 17.0 18.7 19.0 16.3
Boys 10-12 14.3
Girls 1-3 13.3 13.6 10.7 12.5
Girls 4-6 15.9 16.0 16.2 16.0
Girls 7-9 16.7 16.2 16.3 17
Girls 10-12 16.0
Average 15.6 16.1 16.3 14.6
Table 4  Average RPE values observed at each study site 
STUDY DISCUSSION
 Unstructured free play is one of the easiest ways for children to avoid inactivity, one of 
the major factors involved in the likelihood of childhood obesity.  The positive correlation be-
tween proximity to public playgrounds and healthier body weights in children indicates that 
playgrounds can have a significant impact on children’s overall health.  The purpose of this 
study was to determine which types of surfaces are the most appropriate to include in the de-
sign of future playgrounds as a way of encouraging or maximizing moderate to vigorous physi-
cal play.  The main method of analyzing the relationship between ground surface materials in 
public playgrounds and physical activity levels in this study was direct observation and behav-
ior mapping of children at play.  By investigating pattern’s of children’s activities on different 
surfaces, I intended to discover how ground materials influence the levels of physical play 
children engage in and if certain materials were more likely to encourage physical behavior 
than other materials.    
It was necessary to compare the recorded data for children’s activity on rubber and loose 
fill surfaces separately from other ground materials because they are the only two material 
types approved by the Americans with Disabilities Act to be used in playgrounds underneath 
play equipment.  The data revealed that not only do children engage in more activities with 
higher rates of perceived exertion on rubber surfaces, but they are actually engaged in activi-
ties on these surfaces for longer periods of time.  Although both surface types showed relative-
ly equal use of play apparatuses, rubber surfaces more easily afforded additional activities 
such as running, riding biking, and riding scooters due to their solid nature which yielded 
Rates of Perceived Exertion of 20, 19, and 18 respectively.  Older age groups of both genders 
were observed as highly active on rubber surfaces when the surface area was large enough to 
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support their activities, unlike the small accessibility patches in both North Boulder Park and 
East Boulder Community Park which they never occupied.  Lower RPE activities such as dig-
ging and being pushed by a parent on the swings were frequently observed on loose fill sur-
faces.  That is not to say that the presence of loose fill surfaces in playgrounds do not have 
their benefits.  Digging and learning to walk on uneven surfaces are fall under both physical 
play and cognitive play categories.  Loose fill surfaces do afford moderate physical behavior, 
but more vigorous activities occur on rubber.  Although solid rubber surfaces are more expen-
sive to implement, they do lead to higher levels of physical activity, which leads to healthier 
youth.  If childhood obesity is a true priority, the benefits outweigh the cost. I recommend that 
both rubber and loose fill materials are appropriate to include in playground fall zone areas.  
However, loose fill materials should not appear alone, but should be accompanied by rubber 
surfaces whenever possible.  Rubber surfaces can appear alone, but if coupled with loose fill, 
should still be large enough to support children running between play equipment.  
 The four other ground surfaces found around the playground areas were also analyzed 
for trends of physical activity.  The data revealed that in total, all of these materials yielded ac-
tivities with high RPEs and that no material encouraged exclusively sedentary behavior.  Both 
painted courts and compact dirt fields were used for their intended sport purposes but often 
hosted children on bikes and scooters as well.  As such, their use was limited to older and 
more capable age groups.  Grass and concrete hosted the widest range of observable activi-
ties on the RPE scale, with high numbers of children observed as “sitting” and high numbers 
observed as “running” or “riding bike.”   Children on bikes and scooters essentially rode on 
whatever solid surfaces were accessible to them, but seemed to prefer concrete paths so they 
could ride in loops.  Children also played in grass only when large open areas were in close 
proximity to the playground area.  Unlike the three other parks, no children were observed en-
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gaging in activities in the grass in East Boulder Park, whose grass fields are more than 200 feet 
away from the playground.  This could relate back to parent’s perception of safety not allowing 
their children to play too far away because of diminished visibility.  A larger range of age 
groups also engaged in activities on grass and concrete surfaces overall.  When used, grass 
fields and open field areas yield high levels of physical activity.  To maximize use, open grass 
areas should be adjacent to playground areas.  Looping concrete or similarly hard surface 
pathways should be included to provide a place for children to ride bikes, scooters, skate-
boards, etc in a continuous manner or pattern.     
Although I initially predicted that children would be observed as more active overall on 
playgrounds that provide a variety of ground surfaces to play on, and thus a variety of activities 
to choose from than they would at playgrounds with limited ground material variety, no signifi-
cant correlation was found between diversity of materials and activity levels.  There was no 
negative association with smaller numbers of ground materials either, as children were still 
highly active at Foothills Community Park, which only consists of three materials in the focus 
area.  The two neighborhood playgrounds, North Boulder Park and Scott Carpenter Park, real-
ized slightly larger total average RPEs than the two community parks, but not to a large de-
gree.  This led me to believe that the number of ground materials included in the design of a 
playground area is insignificant, as long as the surfaces that are included afford a wide range 
of activities. 
These recommendations exemplify how my findings can be used to make increased physi-
cal activity a priority in the design of ground surfaces in future playgrounds.  Other involved 
factors of playground design, such as physical structures and color attributes, can also influ-
ence children’s physical activity levels and further research on these should be coupled with 
my own to create more physically active public playgrounds as a whole.  Cognitive and social 
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play are equally important modes of child’s play.  If I were to continue with this research, I 
would like to conduct two studies on how ground materials influence each of these types of 
play respectively.  The goal of this additional research would be to gain a better understanding 
of how ground materials can improve playground usability as a whole.   
Although this study could have potentially been limited by the cold Colorado winter, the 
weather was rather warm during my observation periods.  The slightly decreased number of 
children present actually helped this study because it made it easier to track the activities of 
children.  If this study were to be repeated in the warmer months, I might figure out a random 
selection sampling technique to observe only a certain number of children per playground.  It 
would also be helpful to increase the number of observers so that each observer can track a 
smaller group of children more closely.  This could lead to a more accurate depiction of how 
children actually move about a playground area and a closer look at their specific activities.  
Further studies on how playground design can lead to increased physical activity are essential 
to encouraging health behavior in children and decreasing the likelihood of obesity.   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APPENDIX A: BASE MAPS AND NOTATIONS
The following maps (Fig. 18-21)  were created to be printed out and drawn on during ob-
servation periods.  There is blank space at the bottom so that I could create a key for myself, 
calling out the different activities of the different children I observed.  Figure 22 portrays an ex-
ample of how the maps were notated on during one observation period. 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Fig. 22  Examples of behavior mapping and notation for one observation period at Foothills Community Park  (created by author)
APPENDIX B: DATA CHARTS
The following charts depict the raw information from my observation periods at the different 
study sites.  This information includes each individual child’s gender and estimated age, as 
well as their observed activities during different ten minute intervals, the ground surfaces where 
these activities took place, the assigned RPEs for their activities, and whether they were ac-
companied by a parent.  
Seaver 49
1  
   F
oo
th
ills
 C
om
m
un
ity
 P
ar
k
Fig
. 2
3 
 C
ha
rt 
de
pi
ct
ing
 d
at
a 
fro
m
 o
bs
er
va
tio
ns
 a
t F
oo
th
ills
 C
om
m
un
ity
 P
ar
k a
nd
 a
cc
om
pa
ny
ing
 R
PE
 va
lue
s  
(c
re
at
ed
 b
y a
ut
ho
r)
Da
te
Ge
nd
er
Ag
e
12
:0
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:1
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:2
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:3
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:4
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:5
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
1/
30
/1
5
bo
y
7
Ri
din
g 
bk
e
no
ru
bb
er
18
Ri
din
g 
bik
e
no
ru
bb
er
18
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ri
din
g 
bik
e
no
ru
bb
er
18
Ri
din
g 
bik
e
no
ru
bb
er
18
gir
l
3
P.
A.
 sl
ide
no
ru
bb
er
16
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
P.
A.
 sl
ide
no
ru
bb
er
16
bo
y
5
P.
A.
 sl
ide
no
ru
bb
er
16
Si
ttin
g 
on
 
be
nc
h
ye
s
gr
as
s
6
P.
A.
 sl
ide
no
ru
bb
er
16
gir
l
9
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
gir
l
6
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
ye
s
ru
bb
er
20
bo
y
5
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
bo
y
3
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Sw
ing
ing
ye
s
ru
bb
er
8
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
bo
y
6
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Sw
ing
ing
no
ru
bb
er
14
gir
l
2
Si
ttin
g 
ye
s
gr
as
s
6
Si
ttin
g 
ye
s
gr
as
s
6
Cl
im
bin
g 
on
 
da
d
ye
s
gr
as
s
14
Cl
im
bin
g 
on
 
da
d
ye
s
gr
as
s
14
ﬂy
in
g 
ki
te
ye
s
gr
as
s
20
ﬂy
in
g 
ki
te
ye
s
gr
as
s
20
bo
y
5
Cl
im
bin
g 
on
 
da
d
ye
s
gr
as
s
14
Cl
im
bin
g 
on
 
da
d
ye
s
gr
as
s
14
Cl
im
bin
g 
on
 
da
d
ye
s
gr
as
s
14
Cl
im
bin
g 
on
 
da
d
ye
s
gr
as
s
14
ﬂy
in
g 
ki
te
ye
s
gr
as
s
20
ﬂy
in
g 
ki
te
ye
s
gr
as
s
20
bo
y
11
Si
ttin
g 
no
co
nc
re
te
6
Ri
din
g 
sk
at
eb
oa
rd
no
co
nc
re
te
17
Ri
din
g 
sk
at
eb
oa
rd
no
co
nc
re
te
17
Ri
din
g 
sk
at
eb
oa
rd
no
co
nc
re
te
17
gir
l
4
Ro
llin
g 
do
wn
 
hi
l
no
gr
as
s
16
Ro
lin
g 
do
wn
 
hil
l
no
gr
as
s
16
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
bo
y
3
W
alk
ing
 o
n 
P.
A.
no
ru
bb
er
12
W
alk
ing
 o
n 
P.
A.
no
ru
bb
er
12
W
alk
ing
 o
n 
P.
A.
no
ru
bb
er
12
2/
7/
15
bo
y
2
Cl
im
bin
g 
P.
A.
ye
s
co
nc
re
te
16
W
alk
ing
 a
nd
 
pla
yin
g 
wi
th
 
tru
ck
s
ye
s
co
nc
re
te
12
W
alk
ing
 a
nd
 
pla
yin
g 
wi
th
 
tru
ck
s
ye
s
co
nc
re
te
12
W
alk
ing
ye
s
ru
bb
er
12
gir
l
5
Si
ttin
g 
ye
s
co
nc
re
te
6
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Si
ttin
g
no
ru
bb
er
6
S
ttin
g
no
ru
bb
er
6
gir
l
8
Si
ttin
g 
ye
s
co
nc
re
te
6
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
gir
l
4
P.
A.
 sl
ide
ye
s
ru
bb
er
16
P.
A.
 sl
ide
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
P.
A.
 s
ide
ye
s
ru
bb
er
16
bo
y
3
W
alk
ing
 o
n 
P.
A.
ye
s
ru
bb
er
12
P.
A.
 a
nd
 sl
ide
ye
s
ru
bb
er
12
Si
ttin
g
ye
s
gr
as
s
6
bo
y
5
P.
A.
 sl
ide
no
ru
bb
er
12
P.
A.
 sl
ide
no
ru
bb
er
12
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
gir
l
8
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
ru
bb
er
16
gir
l
4
Ri
din
g 
sc
oo
te
r
no
ru
bb
er
17
Ri
din
g 
sc
oo
te
r
no
ru
bb
er
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
S
ttin
g
ye
s
co
nc
re
te
6
bo
y
7
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Sw
ing
ing
no
ru
bb
er
14
Sw
ing
ing
no
ru
bb
er
14
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
gir
l
8
Sw
ing
ing
no
ru
bb
er
14
Ca
rtw
he
eli
ng
no
gr
as
s
17
Ca
rtw
he
eli
ng
no
gr
as
s
17
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
bo
y
4
Sw
ing
ing
ye
s
ru
bb
er
8
Sw
ing
ing
ye
s
ru
bb
er
8
Sw
ing
ing
ye
s
ru
bb
er
8
bo
y
2
Ru
nn
ing
 o
n 
P.
A.
ye
s
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
ye
s
ru
bb
er
20
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
gir
l
8
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
gir
l
5
Ri
din
g 
bik
e
no
ru
bb
er
18
P.
A.
 sl
ide
no
ru
bb
er
16
2/
15
/1
5
gir
l
6
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
bo
y
6
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
no
ru
bb
er
20
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
bo
y
8
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
gir
l
10
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
bo
y
4
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Ri
din
g 
bik
e
no
ru
bb
er
18
Ri
din
g 
bik
e
no
ru
bb
er
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
gir
l
3
Sw
ing
ing
ye
s
ru
bb
er
8
Sw
ing
ing
ye
s
ru
bb
er
8
Sw
ing
ing
ye
s
ru
bb
er
8
Si
ttin
g
ye
s
co
nc
re
te
6
Si
ttin
g
ye
s
co
nc
re
te
6
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
gir
l
7
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ho
ck
ey
ye
s
pla
sti
c
20
Ho
ck
ey
ye
s
pla
sti
c
20
bo
y
2
W
alk
ing
 o
n 
P.
A.
ye
s
ru
bb
er
12
W
alk
ing
 o
n 
P.
A.
ye
s
ru
bb
er
12
W
alk
ing
no
ru
bb
er
12
Ru
nn
ing
 o
n 
P.
A.
ye
s
ru
bb
er
20
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
gir
l
4
Si
ttin
g
ye
s
gr
as
s
6
W
alk
ing
 o
n 
P.
A.
ye
s
ru
bb
er
12
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
bo
y
5
Th
ro
wi
ng
 b
all
no
gr
as
s
15
Th
ro
wi
ng
 b
all
no
gr
as
s
15
Th
ro
wi
ng
 b
all
no
gr
as
s
15
bo
y
4
Th
ro
wi
ng
 b
all
no
gr
as
s
15
Th
ro
wi
ng
 b
all
no
gr
as
s
15
Th
ro
wi
ng
 b
all
no
gr
as
s
15
Bo
ys
20
Gi
rls
18
To
ta
l
38
Da
te
Ge
nd
er
Ag
e
12
:0
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:1
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:2
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:3
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:4
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:5
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
1/
31
/1
5
bo
y
4
Sw
ing
ing
ye
s
gr
av
el
8
Sw
ing
ing
ye
s
gr
av
el
8
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
bo
y
9
Ri
din
g 
bik
e
no
co
nc
re
te
 a
nd
 
pa
int
ed
 co
ur
t
18
Ri
din
g 
bik
e
no
co
nc
re
te
 a
nd
 
pa
int
ed
 co
ur
t
18
Ri
din
g 
bik
e
no
pa
int
ed
 co
ur
t
18
Ri
din
g 
bik
e
no
co
nc
re
te
 a
nd
 
pa
int
ed
 co
ur
t
18
Ri
din
g 
bik
e
no
co
nc
re
te
 a
nd
 
pa
int
ed
 co
ur
t
18
gir
l
6
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
C
im
bin
g 
P.
A.
ye
s
co
nc
re
te
16
bo
y
9
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
gir
l
7
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
C
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
co
nc
re
te
16
gir
l
2
W
alk
ing
ye
s
gr
av
el
12
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Si
ttin
g
ye
s
co
nc
re
te
6
Si
ttin
g
ye
s
co
nc
re
te
6
gir
l
5
Di
gg
ing
no
gr
av
el
10
Di
gg
ing
no
gr
av
el
10
Di
gg
ing
no
gr
av
el
10
bo
y
4
Si
ttin
g
ye
s
gr
as
s
6
Si
ttin
g
ye
s
gr
as
s
6
bo
y
5
cli
m
bin
g 
tre
e
no
gr
as
s
16
cli
m
bin
g 
tre
e
no
gr
as
s
16
Sw
ing
ing
no
gr
av
el
14
bo
y
3
Ru
nn
ing
 o
n 
P.
A.
ye
s
ru
bb
er
20
gir
l
2
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
2/
8/
15
gir
l
2
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Si
ttin
g
ye
s
co
nc
re
te
6
gir
l
4
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Sw
ing
ing
no
gr
av
el
14
Sw
ing
ing
no
gr
av
el
14
Si
ttin
g
ye
s
co
nc
re
te
6
bo
y
4
Sw
ing
ing
ye
s
gr
av
el
8
Sw
ing
ing
ye
s
gr
av
el
8
Ru
nn
ing
ye
s
gr
as
s
20
Ru
nn
ing
ye
s
gr
as
s
20
gir
l
7
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
C
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
co
nc
re
te
16
Ca
rtw
he
eli
ng
no
gr
as
s
17
Ca
rtw
he
eli
ng
no
gr
as
s
17
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
gir
l
6
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
bo
y
8
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
Ba
se
ba
ll a
nd
 
Ru
nn
ing
ye
s
co
m
pa
ct 
dir
t
20
bo
y
6
Ba
sk
et
ba
ll 
an
d 
Ru
nn
ing
ye
s
pa
int
ed
 co
ur
t
20
Ba
sk
et
ba
ll 
an
d 
Ru
nn
ing
ye
s
pa
int
ed
 co
ur
t
20
Ba
sk
et
ba
ll 
an
d 
Ru
nn
ing
ye
s
pa
int
ed
 co
ur
t
20
Ba
sk
et
ba
ll 
an
d 
Ru
nn
ing
ye
s
pa
int
ed
 co
ur
t
20
Ba
sk
et
ba
ll 
an
d 
Ru
nn
ing
ye
s
pa
int
ed
 co
ur
t
20
gir
l
5
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
bo
y
8
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
 a
nd
 
pa
int
ed
 co
ur
t
18
bo
y
2
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
gir
l
3
Sw
ing
ing
ye
s
gr
av
el
8
Di
gg
ing
no
gr
av
el
10
bo
y
6
Sw
ing
ing
no
gr
av
el
14
2/
20
/1
5
bo
y
3
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
C
im
bin
g 
P.
A.
ye
s
gr
av
el
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Ru
nn
ing
 o
n 
P.
A.
ye
s
ru
bb
er
20
Ru
nn
ing
 o
n 
P.
A.
ye
s
ru
bb
er
20
gir
l
2
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
C
im
bin
g 
P.
A.
ye
s
gr
av
el
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
gir
l
6
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
m
pa
ct 
dir
t
18
bo
y
7
Cl
im
bin
g 
P.
A.
ye
s
co
nc
re
te
16
C
im
bin
g 
P.
A.
ye
s
co
nc
re
te
16
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
C
im
bin
g 
P.
A.
ye
s
gr
av
el
16
gir
l
6
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
m
pa
ct 
dir
t
18
gir
l
4
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
Sw
ing
ing
ye
s
gr
av
el
8
Sw
ing
ing
ye
s
gr
av
el
8
bo
y
6
Sw
ing
ing
no
gr
av
el
14
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
bo
y
7
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
2  
   N
or
th
 B
ou
ld
er
 P
ar
k
Fig
. 2
4 
 C
ha
rt 
de
pi
ct
ing
 d
at
a 
fro
m
 o
bs
er
va
tio
ns
 a
t N
or
th
 B
ou
ld
er
 P
ar
k a
nd
 a
cc
om
pa
ny
ing
 R
PE
 va
lue
s  
(c
re
at
ed
 b
y a
ut
ho
r)
Bo
ys
16
Gi
rls
15
To
ta
l
31
Da
te
Ge
nd
er
Ag
e
12
:0
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:1
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:2
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:3
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:4
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:5
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
2/
1/
15
gir
l
7
Ca
rtw
he
ei
ng
no
gr
as
s
17
Ca
rtw
he
eli
ng
no
gr
as
s
17
Ru
nn
ing
 - 
ta
g
no
ru
bb
er
20
Ru
nn
ing
 - 
ta
g
no
ru
bb
er
20
gir
l
5
Ca
rtw
he
ei
ng
no
gr
as
s
17
Ca
rtw
he
eli
ng
no
gr
as
s
17
Ru
nn
ing
 - 
ta
g
no
ru
bb
er
20
Ru
nn
ing
 - 
ta
g
no
ru
bb
er
20
bo
y
5
C
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Ru
nn
ing
 - 
ta
g
no
ru
bb
er
20
Ru
nn
ing
 - 
ta
g
no
ru
bb
er
20
gir
l
8
P.
A.
 S
itti
ng
no
gr
av
el
6
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
bo
y
3
C
im
bin
g 
P.
A.
no
gr
av
el
16
Sw
ing
ing
ye
s
gr
av
el
8
Sw
ing
ing
ye
s
gr
av
el
8
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
bo
y
4
Cl
im
bin
g 
P.
A.
no
co
nc
re
te
16
Cl
im
bin
g 
P.
A.
no
co
nc
re
te
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Ri
din
g 
bik
e
no
ru
bb
er
18
Ri
din
g 
bik
e
no
ru
bb
er
18
bo
y
8
Ru
nn
ing
 
ye
s
gr
as
s
20
Ru
nn
ing
 
ye
s
gr
as
s
20
R.
C.
 a
irp
lan
e 
an
d 
Ru
nn
ing
ye
s
gr
as
s
20
R.
C.
 a
irp
lan
e 
an
d 
Ru
nn
ing
ye
s
gr
as
s
20
R.
C.
 a
irp
lan
e 
an
d 
Ru
nn
ing
ye
s
gr
as
s
20
gir
l
6
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Sw
ing
ing
no
gr
av
el
14
Sw
ing
ing
no
gr
av
el
14
bo
y
9
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
bo
y
4
Di
gg
ing
no
gr
av
el
10
2/
13
/1
5
gir
l
3
Sw
ing
ing
ye
s
gr
av
el
8
Sw
ing
ing
ye
s
gr
av
el
8
Cl
im
bin
g 
P.
A.
ye
s
gr
av
el
16
bo
y
6
C
im
bin
g 
P.
A.
no
gr
av
el
16
Sw
ing
ing
no
gr
av
el
14
Sw
ing
ing
no
gr
av
el
14
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
bo
y
4
Ri
din
g 
sc
oo
te
r
no
ru
bb
er
17
Ri
din
g 
sc
oo
te
r
no
ru
bb
er
17
Ri
din
g 
sc
oo
te
r
no
ru
bb
er
17
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
bo
y
5
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
co
nc
re
te
16
Cl
im
bin
g 
P.
A.
no
co
nc
re
te
16
Sw
ing
ing
no
gr
av
el
14
Sw
ing
ing
no
gr
av
el
14
bo
y
8
Ba
se
ba
ll 
ye
s
co
m
pa
ct 
dir
t
18
Ba
se
ba
ll
ye
s
co
m
pa
ct 
dir
t
18
Ba
se
ba
ll
ye
s
co
m
pa
ct 
dir
t
18
Ba
se
ba
l
ye
s
co
m
pa
ct 
dir
t
18
Ba
se
ba
ll
ye
s
co
m
pa
ct 
dir
t
18
gir
l
7
Ro
llin
g 
do
wn
 
hil
l
no
gr
as
s
16
Ca
rtw
he
eli
ng
no
gr
as
s
17
Ca
rtw
he
ei
ng
no
gr
as
s
17
gir
l
5
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
C
im
bin
g 
P.
A.
no
gr
av
el
16
gir
l
7
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Sw
ing
ing
no
gr
av
el
14
3/
7/
15
bo
y
4
C
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
gir
l
7
Sw
ing
ing
no
gr
av
el
14
Sw
ing
ing
no
gr
av
el
14
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
bo
y
6
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Cl
im
bin
g 
P.
A.
no
co
nc
re
te
16
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
C
im
bin
g 
P.
A.
no
gr
av
el
16
gir
l
4
Cl
im
bin
g 
P.
A.
no
gr
av
el
16
Sw
ing
ing
no
gr
av
el
14
Sw
ing
ing
no
gr
av
el
14
bo
y
8
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
So
cc
er
ye
s
gr
as
s
20
bo
y
5
Ri
din
g 
sc
oo
te
r
no
ru
bb
er
17
Ri
din
g 
sc
oo
te
r
no
ru
bb
er
17
3  
   S
co
tt 
Ca
rp
en
te
r P
ar
k
Bo
ys
14
Gi
rls
10
To
ta
l
24
Fig
. 2
5 
 C
ha
rt 
de
pi
ct
ing
 d
at
a 
fro
m
 o
bs
er
va
tio
ns
 a
t S
co
tt 
Ca
rp
en
te
r P
ar
k a
nd
 a
cc
om
pa
ny
ing
 R
PE
 va
lue
s  
(c
re
at
ed
 b
y a
ut
ho
r)
Da
te
Ge
nd
er
Ag
e
12
:0
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:1
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:2
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:3
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:4
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
12
:5
0 
Ac
tiv
ity
W
ith
 p
ar
en
t?
Su
rfa
ce
RP
E
2/
6/
15
bo
y
4
Cl
im
bin
g 
P.
A.
ye
s
sa
nd
16
Cl
im
bin
g 
P.
A.
no
sa
nd
16
Si
ttin
g
no
co
nc
re
te
6
Si
ttin
g
ye
s
co
nc
re
te
6
gir
l
1
W
alk
ing
 o
n 
P.
A.
ye
s
sa
nd
12
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Si
ttin
g
ye
s
co
nc
re
te
6
bo
y
5
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
Di
gg
ing
no
sa
nd
10
Di
gg
ing
no
sa
nd
10
Cl
im
bin
g 
P.
A.
no
sa
nd
16
C
im
bin
g 
P.
A.
no
sa
nd
16
gir
l
7
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
gir
l
5
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
Ri
din
g 
sc
oo
te
r
no
co
nc
re
te
17
2/
14
/1
5
bo
y
4
Cl
im
bin
g 
P.
A.
no
sa
nd
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
bo
y
8
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bk
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Si
ttin
g
ye
s
co
nc
re
te
6
gir
l
5
Cl
im
bin
g 
P.
A.
no
sa
nd
16
Cl
im
bin
g 
P.
A.
no
sa
nd
16
Sw
ing
ing
no
sa
nd
14
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
ru
bb
er
16
bo
y
3
C
im
bin
g 
P.
A.
ye
s
sa
nd
16
3/
8/
15
bo
y
2
Di
gg
ing
no
sa
nd
10
Di
gg
ing
no
sa
nd
10
Di
gg
ing
no
sa
nd
10
Cl
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
C
im
bin
g 
P.
A.
ye
s
ru
bb
er
16
gir
l
5
Cl
im
bin
g 
P.
A.
no
sa
nd
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
ru
bb
er
16
Cl
im
bin
g 
P.
A.
no
ru
bb
er
16
C
im
bin
g 
P.
A.
no
sa
nd
16
bo
y
4
Cl
im
bin
g 
P.
A.
no
sa
nd
16
Sw
ing
ing
ye
s
sa
nd
8
bo
y
7
Ri
din
g 
bik
e
no
co
nc
re
te
18
Ri
din
g 
bik
e
no
co
nc
re
te
18
Bo
ys
8
Gi
rls
5
To
ta
l
13
4  
   E
as
t B
ou
ld
er
 C
om
m
un
ity
 P
ar
k
Fig
. 2
6 
 C
ha
rt 
de
pi
ct
ing
 d
at
a 
fro
m
 o
bs
er
va
tio
ns
 a
t E
as
t B
ou
ld
er
 C
om
m
un
ity
 P
ar
k a
nd
 a
cc
om
pa
ny
ing
 R
PE
 va
lue
s  
(c
re
at
ed
 b
y a
ut
ho
r)
